Inhibition of MptpB phosphatase from Mycobacterium tuberculosis impairs mycobacterial survival in macrophages.
The secreted Mycobacterium tuberculosis protein tyrosine phosphatase (MptpB) is a virulence factor for M. tuberculosis and contributes to its survival within host macrophages. The aim of this study was to identify potent selective inhibitors of MptpB and to determine the efficacy of these compounds in mycobacterium-infected macrophages. The inhibitory effect of a small library of compounds on MptpB was first examined in vitro. The efficacy of these compounds was further examined in mycobacterium-infected macrophages. We have identified a new family of double-site isoxazole-based compounds that are potent selective inhibitors of MptpB. Importantly, the inhibitors substantially reduce mycobacterial survival in infected macrophages. In contrast with current anti-tubercular drugs, these MptpB inhibitors do not have bactericidal action but rather, severely impair mycobacterial growth within macrophages. Docking analysis suggests a double-site binding mechanism of inhibition with the isoxazole head in the active site and a salicylate group in a secondary binding pocket that is a unique structural feature of MptpB. These results provide the first evidence that inhibition of phosphatases can be exploited against mycobacterial infections. The cell activity of the inhibitors together with the lack of MptpB human orthologues suggests a strong potential for these compounds to be developed as drug candidates against tuberculosis and promises a new therapeutic strategy to tackle clearance and reduce the persistence of M. tuberculosis infection.